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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a mobile communication antenna which is 
capable of receiving or transmitting signals of mobile communication 
frequency bands with higher gains. 

SOLUTION: A ground plate 12 is provided on nearly all the surface of a 
circuit board 10, and a carrier 14 of dielectric is provided on the 
circuit board 10. A metal plate 16 is provided on the surface of the 
carrier 14. The metal plate 16, the ground plate 12 and the board 10 are 
electrically connected together with a ground connecting wire 18 and a 
feeder 20 respectively to form an antenna element which serves as an 



inverse F antenna. A thin belt-like non- feeding element 22 is formed 
into nearly the L shape on the surface of the carrier 14 so as to be 
parallel with the side of the metal plate 14, the one edge of the 
element 22 is made to extend along and close to the metal plate 16, and 
the other end of the element 22 is electrically connected to the ground 
plate 12 with a ground connecting wire 24. The electrical length of a 
series circuit composed of a capacitance component produced between the 
non-feeding element 22 and the metal plate 16 and an inductance 
component held by the non-feeding element 22 is set nearly half as long 
as the wavelength of an operating frequency band. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The carrier which consists of a dielectric is arranged on the 
circuit board by which the grand plate was prepared in the abbreviation 
whole surface. Carry out and the antenna element which acts is formed, 
the feeder which carries out electrical installation of the solid ground 
connection which forms a metal plate in the front face of this carrier, 
and carries out electrical installation of this metal plate and said 
grand plate, and said metal plate and said circuit board — preparing — 
reverse F antennas — — The mobile communications aerial 
characterized by having made the band-like passive element thin on the 
front face of said carrier approach so that that end side may accompany 
said metal plate, having arranged, having carried out electrical 
installation of the other end of this passive element to said grand 
plate, and constituting it from another solid ground connection. 
[Claim 2] The mobile communications aerial characterized by having 
formed said passive element in the shape of [ parallel ] abbreviation 
for L characters with the side of said metal plate on the front face of 
said carrier, and constituting it in a mobile communications aerial 
according to claim 1. 

[Claim 3] The mobile communications aerial characterized by constituting 
so that the electric merit of the series circuit of the capacitance 
component produced between said passive elements and said metal plates 
and the inductance component which said passive element has may become 
1/2 wave of abbreviation for the frequency band transmitted and received 
in a mobile communications aerial according to claim 1. 
[Claim 4] The mobile communications aerial characterized by having set 
the frequency band transmitted and received as IMT-2000, and 
constituting it in a mobile communications aerial according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile 
communications aerial which enabled it to transmit and receive the 
signal of the frequency band for mobile communications, such as a 
portable telephone, on high gain. 
[0002] 

[Description of the Prior Art] In recent years, IMT-2000 (1920-2170MHz) 
by which common use is carried out all over the world with a frequency 
band higher than an old frequency band is proposed with rapid 
development of mobile communication technology. An example of the old 
mobile communications aerial used as the frequency band which should 
transmit and receive this IMT-2000 is explained with reference to 
drawing 7 thru/or drawing 11 . Drawing 7 is the appearance perspective 
view of an example of the conventional mobile communications aerial. 
Drawing 8 is the VSWR property Fig. of the mobile communications aerial 
shown in drawing 7 . Drawing 9 is the Smith chart of the mobile 
communications aerial shown in drawing 7 . Drawing 10 is the table 
having shown the gain in each frequency by E-1 gain pattern measurement 
of the mobile communications aerial shown in drawing 7 . Drawing 11 is 
the table having shown the gain in each frequency by E-2 gain pattern 
measurement of the mobile communications aerial shown in drawing 7 . In 
addition, with E-1 gain pattern measurement, the front face of an 
antenna is measured 360 degrees around an antenna on this space as 
perpendicular to space. Moreover, with E-2 gain pattern measurement, it 
measures 360 degrees around an antenna on this space by making the front 
face of an antenna into a space top. 

[0003] First, with reference to drawing 7 , it explains per structure. 
The grand plate 12 is arranged in the front face of the circuit board 10 
by the whole abbreviation whole surface in drawing 7 . And on the 
circuit board 10, the carrier 14 which consists of a dielectric of a 
proper dielectric constant is arranged, and the metal plate (12xl8mm as 
an example) 16 of a right conductor is arranged in the front face of 
this carrier 14. And electrical installation is carried out in the 
feeder 20 where electrical installation is carried out by the solid 
ground connection 18 which the proper location and the grand plate 12 of 
a metal plate 16 become from a spring connector etc. , and terminal 10a 
of another proper location of a metal plate 16 and the circuit board 10 
consists of a spring connector etc. , and the antenna element on which a 



metal plate 16 acts as reverse F antennas is formed. This antenna 
element of being set up so that it may resonate to the frequency band of 
IMT-2000 is natural. 

[0004] Next, it explains per antenna property of the conventional mobile 
communications aerial shown in drawing 7 . As shown in drawing 8 , in 
1920-2170MHz, VSWR is near ''2'' and the good value is acquired. Moreover, 
as shown in the Smith chart of drawing 9 , it is hard to say that an 
antenna impedance is not necessarily nearly 50ohms in 1920-2170MHz. 
However, as shown in drawing 10 , it is E-1 gain pattern measurement, 
and the maximum gain (MAX. Gain) is -0.67 — 2. OldBd, and average gain 
(AVG. Gain) is -6.51 — 7. 75dBd. And all average gains (ALL. Gain) are - 
6. 95dBd(s), and all the average maximum gains (ALL MAX. AVG. Gain) are - 
0. 95dBd(s). Moreover, as shown in drawing 11 , it is E-2 gain pattern 
measurement, and the maximum gain (MAX. Gain) is -0.18 — 3. 09dBd, and 
average gain (AVG. Gain) is -5.86 — 7. 72dBd. And all average gains (ALL 
AVG. Gain) are -6. 56dBd(s), and all the average maximum gains (ALL 
MAX. AVG. Gain) are -1. 15dBd(s). Therefore, antenna gain sufficient by 
1920-2170MHZ of IMT-2000 to use is obtained. 
[0005] 

[Problem (s) to be Solved by the Invention] The above-mentioned 
conventional mobile communications aerial has only the gain which can be 
used practical. However, since common use is carried out all over the 
world, IMT-2000 is restricted as it is [ no ] in a good electric-wave 
condition in areas. So, in order to enable it to use it also in the area 
of a weak electric-wave situation, much more improvement in gain is 
desired. 

[0006] This invention was made in view of this situation, and aims at 
offering the mobile communications aerial which can transmit and receive 
the signal of the frequency band for mobile communications on higher 
gain. 
[0007] 

[Means for Solving the Problem] In order to attain this purpose, the 
mobile communications aerial of this invention The carrier which 
consists of a dielectric is arranged on the circuit board by which the 
grand plate was prepared in the abbreviation whole surface. The antenna 
element which forms a metal plate in the front face of this carrier, 
prepares the feeder which carries out electrical installation of the 
solid ground connection which carries out electrical installation of 
this metal plate and said grand plate, and said metal plate and said 
circuit board, and acts as reverse F antennas is formed. A band-like 
passive element thin on the front face of said carrier is made to 



approach so that that end side may accompany said metal plate, and it 
arranges, and electrical installation of the other end of this passive 
element is carried out to said grand plate by another solid ground 
connection, and it is constituted. 

[0008] And said passive element may be formed in the shape of 
abbreviation for L characters in parallel with the side of said metal 
plate on the front face of said carrier, and may be constituted. 
[0009] Furthermore, it is also possible to constitute so that the 
electric merit of the series circuit of the capacitance component 
produced between said passive elements and said metal plates and the 
inductance component which said passive element has may become 1/2 wave 
of abbreviation for the frequency band transmitted and received. 
[OOlO] Moreover, it is also possible to set the frequency band 
transmitted and received as IMT-2000, and to constitute it. 
[0011] 

[Embodiment of the Invention] Hereafter, the 1st example of this 
invention is explained with reference to drawing 1 thru/or drawing 6 . 
Drawing 1 is the appearance perspective view of one example of the 
mobile communications aerial of this invention. Drawing 2 is drawing 
which transposed the passive element to the electrical circuit with the 
mobile communications aerial shown in drawing 1 . Drawing 3 is the VSWR 
property Fig. of the mobile communications aerial shown in drawing 1 . 
Drawing 4 is the Smith chart of the mobile communications aerial shown 
in drawing 1 . Drawing 5 is the table having shown the gain in each 
frequency by E-1 gain pattern measurement of the mobile communications 
aerial shown in drawing 1 . Drawing 6 is the table having shown the gain 
in each frequency by E-2 gain pattern measurement of the mobile 
communications aerial shown in drawing 1 . 

[0012] First, with reference to drawing 1 and drawing 2 , it explains 
per structure. The grand plate 12 is arranged in the front face of the 
circuit board 10 by the whole abbreviation whole surface in drawing 1 . 
And on the circuit board 10, the carrier 14 which consists of a 
dielectric of a proper dielectric constant is arranged. The metal plate 
(12xl7mm) 16 of a right conductor is arranged in one flank of the front 
face of this carrier 14. And electrical installation of the proper 
location and the grand plate 12 of this metal plate 16 is carried out by 
solid ground connection 18, and electrical installation of the terminal 
10a of another proper location of a metal plate 16 and the circuit board 
10 is carried out in a feeder 20, and an operation antenna element is 
formed for a metal plate 16 as reverse F antennas. 

[0013] Furthermore, by 36mm, a long side is arranged in the front face 



of a carrier 14 so that the band-like passive element 22 with thin 2mm 
width of face of the letter of the abbreviation for L characters to 
which a shorter side has a 9mm clinch at the tip by 15mm may become 
parallel to the side of a metal plate 16. And it approaches and the end 
side of the long side of this passive element 22 is arranged so that one 
side of a metal plate 16 may be accompanied at intervals of 1mm. And 
electrical installation is carried out to the grand plate 12 by the 2nd 
solid ground connection 24 which the other end by the side of a clinch 
becomes from a spring connector etc. 

[0014] Capacity coupling of this passive element 22 is carried out 
between metal plates 16 by that end side. Then, a passive element 22 has 
a capacitance component by capacity coupling, and the inductance 
component equivalent to the circuit by which series connection was 
carried out which itself has. Therefore, as shown in drawing 2 , it is 
thought that the metal plate 16 carried out electrical installation to 
the grand plate 12 by the 2nd solid ground connection 24 through the 
series circuit of a capacitance component and an inductance component. 
[0015] Next, it explains per antenna property of the mobile 
communications aerial of this invention shown in drawing 1 . As shown in 
drawing 3 , VSWR is near ''2'' in the range of 1920-2170MHz, and the good 
value is acquired, moreover, it is shown in the Smith chart of drawing 4 
— as — the range of 1920-2 170MHz — the conventional example of 
drawing 9 — a little — or — the antenna impedance is approaching 50 
ohms and an improvement is accepted. Here, while resulting [ from 
1920MHz ] in 2170MHz, as compared with the conventional example of 
drawing 9 , antenna impedance is moving the surroundings of 50 ohms too 
many [ about 1 rotation ]. From this, it is admitted that the series 
circuit of the capacitance component by the passive element 22 and an 
inductance component is acting as about 1 / two waves of electric length 
to resonance frequency. And as shown in drawing 5 , it is E-1 gain 
pattern measurement, and the maximum gain (MAX. Gain) is -0.10 — 0. 31dBd, 
and average gain (AVG. Gain) is -5.06 — 5. 78dBd. And those with -5. 39dBd 
and all the average maximum gains (ALL MAX. AVG. Gain) of all average 
gains (ALL AVG. Gain) are -0. lOdBd(s). Moreover, as shown in drawing 6 , 
it is E-2 gain pattern measurement, and the maximum gain (MAX. Gain) is - 
0. 20— 1. 24dBd, and average gain (AVG. Gain) is -5. 39— 5. 86dBd. And all 
average gains (ALL AVG. Gain) are -5. 66dBd(s), and all the average 
maximum gains (ALL MAX. AVG. Gain) are -0. 70dBd(s). Here, if the mobile 
communications aerial of this invention is compared with the gain of the 
conventional example, even if it is any of E-1 gain pattern measurement 
and E-2 gain pattern measurement, improvement in gain will be accepted. 



Therefore, the antenna gain by which the mobile communications aerial of 
this invention has been improved more is obtained in [ of IMT-2000 ] 
1920-2 170MHz. This is forming a passive element 22 and is considered 
that an improvement of gain is made by a passive element' s 22 acting as 
a matching circuit, and improving antenna impedance. Moreover, it is 
parallel to two sides of a metal plate 16, and the passive element 22 of 
the shape of L character which surrounds this acts as a radiating 
element, or ^^^^ rare ^^^^^^ acts as a radiating element with L 
character-like a passive element 22 and a metal plate 16, and a passive 
element 22 is considered that gain of a part to expand radiation area 
improves. 

[0016] in addition, although the above-mentioned example set up and 
explained the frequency band which should be transmitted and received to 
IMT-2000, it restricts to this — not having — GSM, AMPS, PD800, DCS, 
PD1500, GPS, PCS, PHS, Bluetooth, etc. — what kind of — others — of 
course, you may set it as the frequency band for mobile communications 
Moreover, although the metal plate 16 and passive element 22 which are 
prepared in the front face of a carrier 14 may be formed by the sheet 
metal work of a right conductor, they may be the thin film of the right 
conductor suitably arranged in the front face of a carrier 14 by resin 
plating, hot stamping, vacuum evaporationo, etching, etc. 
[0017] 

[Effect of the Invention] Since the mobile communications aerial of this 
invention is constituted as explained above, the following solves and 
exceptional effectiveness is done so. 

[0018] If it is in a mobile communications aerial according to claim 1 
Since it was made to approach so that the metal plate which acts as 
reverse F antennas may be accompanied in the end side of a thin band- 
like passive element, it arranged and electrical installation of the 
other end of this passive element was carried out to the grand plate It 
acts as a matching circuit where series connection of the capacitance 
component and the inductance component of itself which a passive element 
produces between metal plates is carried out, and electrical 
installation is carried out to a grand plate, and antenna gain improves 
by amelioration of an antenna impedance being made. 

[0019] If it is in a mobile communications aerial according to claim 2, 
it is parallel to the side of a metal plate in a passive element, it is 
forming in the shape of abbreviation for L characters so that this may 
be surrounded, and substantial radiation area is expanded and, thereby, 
improvement in gain can be aimed at. 

[0020] If it was in the mobile communications aerial according to claim 



3, since it considered as 1/2 wave of abbreviation for the frequency 
band which transmits and receives the electric length of the equal 
circuit formed by the passive element, it comes to move the surroundings 
whose antenna impedance is 50ohms to the frequency in a band, the 
antenna impedance in band within the limits becomes request within the 
limits, and improvement in gain is achieved so much. 
[0021] Since the mobile communications aerial according to claim 4 set 
the frequency band transmitted and received as IMT-2000, it can offer 
the antenna for IMT-2000 with high gain. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of one example of the 
mobile communications aerial of this invention. 

[Drawing 2] It is drawing which transposed the passive element to the 
electrical circuit with the mobile communications aerial shown in 
drawing 1 . 

[Drawing 3] It is the VSWR property Fig. of the mobile communications 
aerial shown in drawing 1 . 

[Drawing 4] It is the Smith chart of the mobile communications aerial 
shown in drawing 1 . 

[Drawing 5] It is the table having shown the gain in each frequency by 
E-1 gain pattern measurement of the mobile communications aerial shown 
in drawing 1 . 

[Drawing 6] It is the table having shown the gain in each frequency by 
E-2 gain pattern measurement of the mobile communications aerial shown 
in drawing 1 . 

[Drawing 7] It is the appearance perspective view of an example of the 



conventional mobile communications aerial. 

[Drawing 8] It is the VSWR property Fig. of the mobile communications 
aerial shown in drawing 7 . 

[Drawing 9] It is the Smith chart of the mobile communications aerial 
shown in drawing 7 . 

[Drawing 10] It is the table having shown the gain in each frequency by 
E-1 gain pattern measurement of the mobile communications aerial shown 
in drawing 7 . 

[Drawing 11] It is the table having shown the gain in each frequency by 

E-2 gain pattern measurement of the mobile communications aerial shown 

in drawing 7 . 

[Description of Notations] 

10 Circuit Board 

12 Grand Plate 

14 Carrier 

16 Metal Plate 

18 Solid Ground Connection 

20 Feeder 

22 Passive Element 

24 2nd Solid Ground Connection 
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[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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mih>W£\-^. ^zx\ m^-^vM^ucoimx'hmmx^ 

[0006] *^0j{±. t^^-^mmizm^x^^tifzh 
(7ix\ x'om>^m%x'^mi*imim<7)mmL^<^imi: 
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[0007] 

[ 0 0 0 8 3 ^ LT , mtmMm'f-i: . ifri£^ A- u r 

[0009] § ^> t:. t«iB*E*^«*^ i: tfiS^JK^i: O 

^^yy^^ yxmt<mm 'mi<mm<miK m^m- 

[0 0 1 0] ifc, M^ftt-|.JtliSiS[#^. IMT-2 

0 0 0 lizw-m^xmrn-h z t h'^mxhh. 

[00 1 1 ] 

i^mmmr>^'i-cD-mmm<D^hmmmmx'h^ . m 2 
i±. muzTsk^wm^^minmry'ri'xmikmm^^m 
^mmzm^mtrmxh^ . msa. muz^-t^m 

1 l/Z^-t^mi^MiEMTy'ri-i^^^S.^i'^—hXh 

-g>, 0 5«±. mi^zTf-^-twrni^MmmTyr-i-coE- 1 
mw ^i^-ym&x^mmi.t,zii (t s l/c^t- 
h^. meii^ miiz^-twrnrnMnmryri-coE- 

[0 0 12] llllfci;t/ia2Sr#,^LT«jSto 

tiMBj-ri-o mitcfct^T, mff^s^i oio^Htcji:. 
m—m^mzy^ y fti^- m 2 :6«issixi. . ^ l 

c^-MSPtc. BMmi^<7)^mm. (12x17mm) le 

^^'^y\<y°iy~h 1 2;?)^r-x®i^i s-emmwi^ 

^ti. t fc^mu 1 6 tosijtoiga^Sr^aM t mm^m. 1 0 
c?)sgTi 0 aifiii^wM2 oTmMmsm^ti. ^mui 

etimPTyri-t LXi¥mTy'ri':i^ly:><yhi}Wf&. 
[0013] $hi,Z. ^-rUri4 O^HiCti, ^ffl*^ 



3 6 m mT-®5a;&i" 1 5 m mT\ ^O^ti^t- 9 m mCOjJf D 

'f-22t\ ^mmi ec^Mt^'ift^^J:ol<zMim.^ti 

Lt-h. z<D^^mm^2 2(Dmi<7^-mm, # 

[0014] .rcoi^m*^ 2 2ti. ^co-mBi|-C'^« 

Ml btcomx'm-m^^^fii>. ^zx. m¥^mm^2 
^-tt-^yy^^ yxfs.6^ti^m.mmm s f l/:^ iiis# >; 

X$>^<, Lfz:^^'yX. Il|2t^-r>r."'i:<. A«Ml6;&i' 

■ix\^x%2<^r—:7^m^^2Axyyy¥'?'v~v\ 2 

[ 0 0 1 5 ] El \,zif^-t^mm^mwm%m7 
y'f^(nry'f^'wm,z-^%wmfh. lasc^-rri; 

<. 1 9 2 0 — 2 1 7 OMHz^^liH-CVSWRJi 

^2 J #JfiT'^)-5T^^?^^B;^)^^l^>^^Tl^^, *7t. a 

4(7);^$;^^-^'— I-tCi^:§tL-i>r'i; < . 1 9 20 — 2 1 
7 0 M H z co|gHT\ mgotal^fiJiOij. lK^i->?)^T 

y-f-^-^' yf-^>x;6i5 0Qtcjfi-3\^Tv^-ce5j#>6ms 

ii6*btL.&. i-rt'. 1 92 0MHz3{!^^)2 1 70MHz 
ICS -2. Pelt. El9c7)#*M{Cj:t^LT. r>'T-f-f>'h° 
>-Xi± 5 0 QcOHI D Sr{3{J" 1 tUteti^'^ltt^i^lljL 
TV^-g), ^c7)ii;7iiA,. iEjA«;g|^2 2^CJ;S^-^y^°>- 
^ >'XB!<;^ i; y ^'i? ^ y7.'mf<m3mw. 

iSSfe t ^ L T ( 5 {2' 1 / 2 i^^;RcDmMS h'LX ffl L T U 

1 ^ IJ#^ ^° 9 - ym^X . IJ# (MAX. Gain) 

{±-0. 10—0. 3 1 d B d T 0 . IM# ( A 

VG. Gain){i:-5. 0 6 5. 7 8dBdT* 

-etT, (ALL AVG. Gain) 

{±-5. 3 9 d B d ^ D ^¥±^S:;*cWfl= ( A L L M 
AX. AVG. Gain){i-0. 1 0 d B dT'Sbi) . 

t.fi.ms\,z^^::h<. E - 2 f N° ^ - y mjeT . 

fty^vflHf (MAX. Gain){±-0. 20 1. 2 

4 d B dT'S) D . ¥:^fW# (AVG. G a i n ) {±- 

5. 39 5. 8 6 dBdT-dbi>« -etT, ^T±WIJ 

# (ALL AVG. Gain)ii-5. 66dBd-r- 
S) 0 . ^-^i^ft^Wf ( A L L MAX. AVG. Ga 
i n ) {i- 0 . IdA^AXtyh, i iT\ *^H^<50^ 

E - 1 fijffvN-tj?— yio^fe J; VE -2mw^9~ym'& 

IMT-2 0 0 0(7)1 9 2 0 — 2 1 7 0MHz(7)liia 

x\ -^w^(mmwm%mTy^')'\tx'^^m^fd-zT 

iSft§ ^ i: X\ 2 2 ^ifi^mg&i: LT#ffl 
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[ 0 0 1 6 ] ^-io. ±immmxM. m^m-t^-^m^ 

m^i: I MT- 2 0 0 0 tiSSLTlMBflL/i3&^\ ^til,z 

M^ti-f. GSM. AMPS. PD800. DCS. P 
D1 500. GPS. PCS. PHS. 7";^— b-?— X 

[00 17] 

[0018] if^if 1 nimc^Mmi^mmmr yT-rtzh 

HlKi: UT^fflL. ry'f"t-^y\i—yy:^(DM'ifi^j: 

[0019] ms.^2^m(r>^mwmmmTy'fi'^zh 
i a tcB&L^^icffM-r ^ .r t x\ mm.m^j:WiMmm,i}i 
[0020] mi^m3Mm<^^mwm.mmTy^^i<zh 
m'^m-t^mmL^<7)^i/2m.^hLtz(7ix\ ^im 

comimx^zMLxryri-^ y^—yyx-h^so^^^yt. 



±:«)i|ll^tl.-g.„ 

[002 1 ] 115^314 iBijo^wflsafifflryT-^^. 

mm.iw,-t^mmL^^ i mt - 2 o Qoi,zmm.Ltz(r> 

x\ fijftosv* I MT-2 0 0 omioryr-i-^i^i^T 

tlMIIll|-C-S)-&o 

[02 ] (a 1 iz^-t^m^mmmryf-i-xmf^mmi^ 

^m$(,Mmzm^mx.tzmxchi> . 

[03 ] 01 iz^-t^ma^Mmmryr-^cov swr# 

imxh^. 

[04 ] 0 1 izifi-t^mi^mmmTyri-cox s ^i-^ 
~hxh^. 

[0 5 ] 0 1 iz^'t^m^mmmry7-tc:>E- 1 
^-^i^-ym&x'^m&mizti ft s f ^ t /s«-cs> 

[ 0 6 ] 0 1 iz^^m^mmm ryr-i-<D e - 2 f rjf# 
[08] 07 tc^-r^t!)#:aftffl ry-f-t-ovswR^ 

[09] 07t:^t^i&#:jlfifflr>T-^ox$x^-\' 

[010] 07 t^^K-^^Kiftafifflr >x^wE - 1 fij 

[011] 07t^-t^t!if*;aiifflr:xf-?-<7)E-2^iJ 

[^f^C^f^JBH] 

1 0 mmms. 

12 ^'•'7>'K7V— b 
14 ^-vUT 

1 6 ^MS 

1 8 T-^wmL 

2 2 iij&mig^ 

2 4 m2coT—xmwm. 
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[HI] 



[1112] 



■2 2 




1 6 



2 4ffi2tfJT-J^teiaSi 

18 1 



2 



1 0[5Ij|ISi4E 



m3] 



[EI4] 



t 

V 

s 
w 

R 



1 0 



1 . 19 2 OMH z 

2. 2 17 OMH z 



VSWR2. 288 
VSWR2. 0 9 3 



m5] 







1 1 / 




















r 

































































































































































































^ Ifc 
{ MH z) 


MAX, 

G a i a (d H d) 


AVG. 

Gain (d B 


19 2 0 


— 0. 2 4 


- 5- 7 8 


1 9 S □ 


-0, 10 


— 5. 5 4 


2 110 


0. 2 1 


— 5- 2 2 


Z 1 7 0 


-0. 3 1 


- 5 . 0 6 



Al 1 AVG. 

A I 1 MAX. AVG. 



-5. 3 9 (dB d) 
-0. 10 CdBd) 



1 . 19 2 OMII z 2 9.9 2 4 0 

2. 2 17 OMII z 5 0. 6 9 5 □ 



[06] 



— 2 6. 1 0 2 □ 
3 8. 0 3 7 0 



[Ell 0] 



JQ & ^ 

MH z 


MAX. 

G a in (d B d) 


AVG. 

G a i a (d B d) 


19 2 0 


— 2 , 0 1 


— 7, 7 5 


19 8 0 


-0. 6 7 


-6. 7 6 


2 110 


- 1 . 0 3 


— 6. 8 8 


2 17 0 


— 0. 2 7 


-6. 5 1 



A 1 1 AVG. -6. 9 5 CdBd) 

All MAX. AVG. -0. 95 (dBd) 



^ Wi 9k 
( MH z) 


MAX. 

G a i n (dB d) 


AVG. 

Gain ( d dl 


19 2 0 


-1. 24 


-5. S 6 


19 8 0 


-0. 8 3 


-5. 3 9 


2 110 


-0. 2 0 


- 5 . 5 9 


2 1 Y 0 


-0. 5 7 


- 5. 8 2 



All AVG. —5. 66 (dBd) 

All MAX. AVG. -0.70 (dBd) 
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[HIT] 



[08] 



1 6 




V 

s 
w 

R 



1 0 



































































































































































































1 




^2 



1 o a 



2 0 



1 . 19 2 OMHz 
2.217 OMH2 



VHWR8, 57 5 
VSWR2, 173 



[09] 



[HI 1 ] 




m te£ 9c 

MH z 


MAX. 

Ga in (d B d) 


AVG. 

G a i n (d B d) 


19 2 0 


- 3 . 0 9 


- 7. 7 2 


1 9 S 0 


2 . 0 y 


- 7. 0 2 


2 110 


— 0. 3 6 


-5. 9 2 


2 1/0 


— 0. 18 


~S. 8 6 



A I 1 AVG. 

A 1 1 MAX. AVG. 



— 6. 5 6 (d B dj 

— 1. 15 (dB d) 



1 . 19 2 OMH z 

2 . 2 17 0 Mil z 



25. 546n — 25. 155Q 
3 6. 654Q 30. 3930 



